A DNA sequence of 1041 base pairs from a BamHI fragment containing the E. coll trpR gene has been determined. With this sequence and other experimental* evTcfence , the primary structure (88 amino acids) of the Trp repressor can be predicted. Additional features of the DNA sequence Include a 22 base pair region upstream from the proposed structural gene which exhibits striking homology with the trp_ operator, thus Implying that expression of the trpR gene may be under autogenous regulation.
INTRODUCTION
The trpR gene 1 codes for a repressor protein Involved 1n control of the tryptophan biosynthetic system.2 The kinetic parameters of Trp repressor-operator Interaction 1n vitro have been determined^, as has the structure of trp operator DNA.^ However, the Trp repressor protein has not been obtained In purified form, nor has the structure of the trpR gene been determined. Recently, DNA containing a functional trpR gene from E_. coll has been cloned."* We now report the nucleotide sequence of this DNA and predict the primary structure of Trp repressor protein. Figure _1 summarizes the origin of and sequencing strategy carried out on a 1250 base pair BamHI fragment from £_. coll DNA containing the tryptophan repressor gene. A major portion of the sequence was obtained by cleaving the 1250 base pair fragment with either Haelll or HinfI restriction endonucleases. In each case the restriction fragments were labelled at the 5' ends, digested with a second restriction endonuclease, and purified by acrylamide gel electrophoresis before sequencing. Additional DNA fragments generated with other restriction enzymes were also analyzed 1n order to fill In gaps, read across the jiaelll and ffinfl sites, and determine complementary nudeotide sequences. In all, a sequence of 1041 base pairs, from the left BamHI site to the far right JUnfl site, was obtained (Figure 2) . At least 85% of the residues 1n each strand were Independently determined. Arrows below this map Indicate Individual sequencing runs; the tails correspond to the labelled 5 1 ends, and the heads align with the last residue determined.
THE DNA SEQUENCE

THE POLYPEPTIDE SEQUENCE
Examination of the three reading frames of each strand Indicate the possible coding of numerous polypeptides. All but one of these can be eliminated as the coding sequence for Trp repressor by other available experimental evidence. In vitro transcription and translation of the 1250 base pair fragment produces a protein of approximately 10,000 daltons, as determined by SDS-acrylam1de gel electrophoresis ( Figure 3 ). This 1s consistent with the size of only three of the possible polypeptides coded for 1n this region of E_. coll DNA (Figure 2 ). Previous work has demonstrated that when the 1250 base pair fragment 1s 
CONCLUSION
The Trp repressor protein exists 1n very low levels within the £. coll cell, and thus has not been amenable to direct protein sequence analysis. The present work, however, demonstrates that the DNA sequence of the trpR gene region In conjunction with 1n vitro transcription/translation data, RNA polymerase binding studies, and a requirement for an Intact Sail site for trpR expression allows for the prediction of the Trp repressor amino add sequence. To obtain more direct evidence that the predicted structure for Trp repressor 1s correct, the trpR gene 1s currently being combined with a high efficiency promoter/ribosome binding sequence 20 1n order to obtain plasmid derivatives which will stimulate high level production of Trp repressor for direct amino add composition and sequence analysis.
MATERIALS AND METHODS
The following materials were obtained from commercial sources: Among the amp1c1ll1n-res1scant tetracycl1ne-sens1t1ve transformants, several were found which exhibited sensitivity to 5-methyltryptophan, a phenotype which 1s diagnostic for the presence of a functional trpR gene-Plasmids prepared from these Isolates Invariably contained a new 1.25 kb BamHI fragment Inserted Into the BamHI site of the plasmid 1n either of the two possible orientations. Anthranilate synthase activity was shown to be reduced 10 to 20 fold In cells of strain 122-1, containing plasmid pBR322 which possessed the 1.25 kb BamHI fragment 1n either orientation, when grown 1n the presence of tryptophan. 5 The 1250 base pair DNA fragment was Isolated preparatively by digestion of plasmid ptrpR3^ with BamHI. The digestion mixture was applied to a 5% polyacrylamide slab gel (0.6 x 20 x 20 cm) and run overnight at 150 volts. The DNA bands were located by fluorescence quenching using a uv transilluminator and fluorescent Indicator TLC plates. The DNA was eluted from the gel by the crush and soak method. 21 Ten to twenty picomoles of the 1250 base pair BamHI fragment were used as starting material for nearly all sequencing runs. This material was digested with an appropriate restriction endonuclease, and either the total digest was end-labelled or Individual unlabelled fragments were separated and Isolated as described above. One exception to this was the direct Isolation of a specific fragment from Mspl digested plasmid ptrpR3.
Sequencing was carried out on 5'-end labelled restriction fragments according to the method of Maxam and Gilbert. 21 DNA fragments were dephosphorylated by dissolving 1n 45 pi of 0.05 H THs-HCl, pH 8.8, 0.005 M MgClg, 0.1 mM ZnClj, containing 0.25 units of calf Intestinal phosphatase and Incubated 30 minutes at 37°. The reaction was terminated by adding 5 yl of 0.1 M EDTA*2Na and heating for 10 minutes at 70°. These conditions were shown to Irreversibly destroy the phosphatase activity. The fragments were then ethanol precipitated and 5'-end labelling was carried out under conditions similar to those of Maxam and Gilbert. 21 Single strand DNA fragments or duplex DNA fragments labelled at only one end were obtained either by strand separation 21 or by secondary restriction enzyme digestion followed by separation on 5% polyacrylamide gels. The G, A>G, T+C, and C reactions 21 were run on each fragment. The four reactions were divided Into aliquots, and 20$, 10%, or 8% polyacrylamide gels (0.15 X 20 X 40 cm) were used to separate the polynucleotide chain series generated 1n each reaction.
